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PERFORMANCE SPECIFICATION

FILTERS AND CAPACITORS, RADIO FREQUENCY INTERFERENCE,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

* 1.1 Scope. This specification covers the general requirements for low-pass fiters and capacitors used to suppress radio
frequency/electromagnetic interference. Fitters fumished 10 the requirements of this specification shall contain shunting capacitors
and series inductors ((FSC 5915). Capacitors fumished to the requirements of this specification shall contain shunting capacitors
(FSC 5510). For the purposes of this specification, feed-thru capacitor types (C circuit configuration) shall be referred to herein as
a fiter. Passband power may be akemating current (ac) and/or direct current (dc) and the filter shall be used pﬁrnarity in the
reduction of broadband radio frequency interference.

1.2 Classification.
1.21 Type designation. The type designation shall be in the following form and as specified (see 3.1):

T __:{:_ __L _I_
?yte unant lmamon-ioss Teminal Operating
(1.2.1.1) characteristic Identification temperature (1.2‘1.6
(1 212 (1.2.1.3) (1.2.1.4) range
(1.2.1.5)

1.2.1.1 Style. The style is identified by the two-letier symbol “FL" followed by a two dight number. The letters identify radio
frequency interference filters; the digits identify the general shape and mounting of the case.

1.21.2 Cumentrating. The cument rating, at maximum operating temperature, is identified by a single letter in accordance
with table 1.

TABLE |. Current rating

Symbol Rated Symbol Rated
current cumrent
Amperes
A 0.1 H 15.0
B 0.3 J 20.0
C 0.5 L 30.0
D 1.0 N 85.0
X 1.5 P 70.0
Y 20 R 100.0
E 3.0 S 150.0
F 5.0 T 200.0
F4 7.0 v 300.0
G 10.0 A $00.0
w As specified (see 3.1)

Beneficiai comments (recommendations, additions, deletions) and any pertinent data which may be of use in improving this
document shouid be addressed to: Defense Supply Center, Columbus, 3990 East Broad Street, Columbus, OH 43216
5000, by using the Standardization Document improvement Proposal (DD Form 1426) appearing at the end of this
kiocument or by letter

FSC 5915-5910
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1.2.1.3 Insertion-loss characteristic. The insertion-loss characteristic fs
identified By 2 single letter in accordance with table I1}.
TABLE I1. Minimum insertion loss under full lpad,.
| A T frequency in megahertz shown as column 1/ T
| Symbol | head and insertion Joss shown in column |
| T 0.I5 T 0.3 T 0.6 T T T 10 1 20 71 &0 1 100 T 500 1 1,000
| | l [ I | | | [ | | |
1 1 ] | | | | T T 1 1 |
| | dB | d48 | dB | 4B | dB t d8 | dB { dB | dB | dB |
| e T e T T e e I - I
i A | 85 | 85 | 85 | B0 | 60 | 60 | 60 | 45 | 20 | 20 |
| 8 { 4 | 50 | 60 | 60 | €6 t 60 {1 60 | 60 | 60 | 60 |
| € | 5 | 60 | 60 | 60 | 60 | €0 ! 60 | .-- [ --- --- !
| D | so | 6 | 60 | 60 60 | 60 | 60 ! 60 | 60 | 60 !
] E ] 30 | 45 | 60 ) 751 S5 | 50 | 45 | 30 | 20 | -
{ F | a4 | 40 | 40 | 40 | 40 | 40 | 40 | --- | --- | |
| G | 45 | 60 | 80 | 80 | 8 | 8 | 75 1 70 | 70 | 70 ]
| H j so | s | 60 | 60 1 60 | 60 | 60 | 60 | 50 | 50 ]
[ J | 60 | 0 | € } 80 (| 80 | 80 | 80 | 80 | 80 | 80 |
| K i 4 t s0 | 60 | 60 1 60 | 60 | 60 t 60 1 60 | 60
| L | 70 | 0 | 70 | W ! 6 1 60 ! 60 1 60 | 60! 60 !
! M ! so | 70 | 80 { B8O { 75 | 10 1] 65 | 60 1 55 | 50 |
.; W Ths specified (see 3.1} 2/ 1
1/ Full load insertion loss measurements shall be made from .15 to 20 MH:z. Above
- 20 MH2, insertion )loss measurements shall be made under no-load.
2/ W may alsc be used to indicate minimum insertion loss under no load (see 3.1).
1.2.1.4 Yerminal identification. Terminals are identified by a number and a
letter in accordance with table 111. The number identifies the type of material and
the letter identifies the thread (or other dimensions).
TABLE 111, TJTerminal types and dimensions.
T SymboT T Type oF terminal | Thread or dimension |
| | i |
1 I T I
I 1t |Solder lug | --- I
( 26 IRadially tapped permanent | .164-32 UNC-28 !
I fstud [ |
| ZH |Radially tapped permanent | .190-32 UNF-28B !
! fstud I |
| 3F |Threaded stud i .112-40 UNC-2A |
! 3L |[Threaded stud ' .138-32 UNC-2A |
| 3J |[Threaded stud | .164-32 UNC-2A |
| 3K {Threaded stud | .190-32 UNF-ZA |
| M |Threaded stud ! .250-28 UNF-2A |
| 3 UN |Threaded stud | .3125-24 UNF-2A |
{ ip |Threaded stud | .216-28B UNF-2A ]
! | | ]
1.2.1.5 Operating temperature range. The operating temperature range is

Iy.

identified by a single

etter 1n accordance with table

Iy,

TABLE Operating temperature range.

ol “Temperature range

S Y

to *125, incl
+ 200,
to *¢1265,
to +8%,

5 sp@cif:ed

inc
inc)
incl
see 3.11

5 to +85, incl —
S

& to

5

J
1 t
-
i -
I
-
f-
I

MO D» o

6
6
6
5
5%
A

(




HEL F 157430
1.2.1.6 Grade. The grade is identified by @ single digit in accordance with
table V.
TABLE Y. Grade.
[ Symbol | Vibration condition I
I | .
T T Hz T
! 1 | 10 to 55, tnc? |
} 2 { 10 to 500, inc) ]
] 3 ] 10 to 2,000 {nc) |
| | ]
2. APPLICABLE DOCUMENTS

2.1

Government specifications and standards.

Unless otherwise specified, the

following specifications and standards, of the issue listed in that issue of the
Department of Defense lndex of Specifications and Standards specified in the
solicitation, form a part of this specifigation to the extent specified herein.

SPECIFICATIONS
FEDERAL

L-P-378
FF-5-85
FF-5-92
NH-P .71

0Q-C-533

QQ-S-571

Q0-S-781

PPP-B-566
PPP.B-601
PPP.B-621
PPP-8-636
PPP-B-676

MILITARY

MIL-P-116
MIL-E-2036

MIL-T-10727
MIL-C-14550 -
{See supplement !
STANDARDS ’
FEDERAL
FED-STD-H28
MILITARY
MIL-STD-105
MIL-STD-129
MIL-STD.147 -
MiL-STD-20?
MIL-STD-220
MIL-STD.7954

MIL-57D-1285
MIL-STD-45662

Sheet and Strip, Thin Gauge, Polyolefin.

Cap, Slotted and Hexagon Head.

Screw, Machine: Slotted, Cross-recessed or Hexagon Head.
Pallet, Material Nandling, Wood, Stringer Construction,

2 Way and 4 Way.

Copper-Beryllium Alloy Strip {Copper Alloy Numbers 170
and 172}). .

Salder, Tin Alloy: Tin-lLead Alloy: and Lead Alloy.
Strapping, Steel, and Seals.

Box, Folding, Pasperboard.

Boxes, Wood, Cleated-Plywood.

Boxes, Wood, Nailed and Lock-Corner.

Boxes, Shipping, Fiberboard.

Bpxes. Setup.

Plastic
Screw,

Methods of.

Preservation,
flectric and Electronic Equipment, Naval

Enclosures for
Shipboard. _
Tin Plating; Electrodeposited or Hot-Dipped, for Ferrous
and Nonferrous Metals.

Copper Plating, (Electrodeposited).

for list of assoctated specifications.)

Screw-Thread Standards for Federal Services.

Sampling Procedures and Tables for Inspection by
Attributes.

Marking for Shipment and Stnrage.
Palletized Unit Loads.

Test Method for Electronic and Electrica)
Method of insertion - Loss Measurement,
Parts and Equipment, Proccdures for lackaging and Packing
of.

Marking of flectrical and flectronic
Calibration Systems Requirements.

Component Farts.

Farre.
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{Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Other publications. The following document forms a part of this specification
to the extent specified herein. The issues of the documents which are indicated as
DoD adopted shall be the issue listed in the current DoDISS and the supplement

thereto, if applicable.
AMERICAH SOCIETY FOR TESTING MATERIALS (ASTM)

ASTM D92-78 - Flash and Fire Points by Cleveland Open Cup.

(Appiication for copies should be addressed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103.)

{Industry association spectifications and standards are generally available for
reference from libraries. They are also distributed among technical groups and using

Federal agencies.}

2.3 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified
herein and in accordance with the applicable specification sheets. In the event of
any conflict between requirements of this specification and the specification sheet,

the latter shall govern.

3,2 Qualification. Filters furnished under this specification shall be products
which are qualified for listing on the applicable qualified products 1ist at the time
set for opening of bids (see 4.4 and 6.3).

3.3 Material (see 4.6.1). When 2 definite material is not specified, a materfal
shall be used which wil] enable the filters to meet the performance reguirements of
this spescification. Acceptance or approval of any constituent material shall not be
construed as a guaranty of the acceptance of the finished product. .

3.3.1 Impregnating and potting compounds. Compounds used in the impregnating and
potting oF filters shall be chemically Inactive with respect to the filter unit and
the case (see 3.4.1). The compound, either in the state of original application or
as 8 result of having aged, shall have no adverse effect on the performance of the
filter. For ofl-filled filters, the same material shall be used for impregnating as

is used for filling.

3.4 Design and construction (see 4.6.1). Filters shall be of the design,
construction, and physica] dimensions specified {see 3.1).

* 3.4.1 Case. Filters shal)l be enclosed in metallic cases, unless otherwise
specified, which shall protect the filter elements from mofsture and mechanical
damage under all test conditions specified herefn. A}l external bonding or grounding

surfaces shall be free from all insulating protective finishes.

3.4.2 Finish. A1l exposed metallic surfaces shall be suitably protected against
corrosion by plating, lead-alloy coating, or other means. The finish shall provide
good electrical contact when used on a termipnal or as a conductor (see 6.4); shall
have uniform texture and appearance., shatl be adherent; and shall be free from
blisters, pinholes and other defects that may affect the protective value of the
coating. Solder-in filters shall have a copper underplate of 0.0001 inch (0.003 mm)

minimum.
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3.4.3 Threaded parts. Unless otherwise specified, all threaded parts shall be in
accordance with FEB-S!U-HZB. Where practical, all threads shall be in conformity
with the toarse-thread series, The fine-thread series shall be used only for
applications that might show a2 definite advantage through their use. Where a special
diameter-pitch combination is required, the thread shall be of American National Form
and of any pitch between 16 and 36 which i1s used in the fine-thread series. Screws
shall conform to FF-5.85 or FF-5-92, as applicable. :

3.4.3.1 Etngagement of threaded parts. The length of all threaded parts shall be
as specified (see 3.T1}.

3.4,4 MWeight (when applicable}. Filters shall be pf the weight specified (see
3.1).

3.5 Creepage and clearance distances {when specified) (see 4.6.1).

3.5.1 Distances for nonaircraft, nonelectronic, electrical power eguipment. The
minimum external creepage and clearance distances between filter sections or between
any filter section and ground shall be in accordance with table VI.

3.5.1.1 (reepage. Creepage distance {s defined as the shortest path between
uninsulated current-carrying parts along the surface of anp insulating material.
Cemented or butted joints do not add to the creepage path. Insulating barriers shall
be used wherever practical to avoid & continuous unidirectional surface creepage
path. It is to be .emphasized that the values specified in table Y] represent the
minimue acceptable limits for nonarcing rigid construction and that they only take
into consideration the average degree of enclosure and service exposure. Where such
uninsulated parts are arc-rupturing or where there is any question of rigidity of
mounting, higher vd\tage equipment, or exceptionally severe exposure, the minimum
distances shall be increased as necessary, consistent with minimum space and weight
regquirements, to assure service reliability. .

3.5.1.2 Clearance. Clearance distance is defined as the shortest point-to-point
path in air between insulated current-carrying parts.

3.5.2 Relationship to enclosure. Group 1 enclosures {(see table YI) are those
which permit more transmission of air than drip-proof as specified in MIL-E-2036.
For top-curved surfaces having a radius greater than 3 inches (76.20 mm) and for top-
flat surfaces, surface-creepage distance in group 1 enclosures, sha.l be increased 33
percent where these surfaces have irreqgularities which permit the accumutation of dust
and moisture. Group 2 enclosures {see table VI} shall be drip-proof as defined in
MIL-E-2036 or permit less transmissfon of air than drip-proof.

3.5.3 Relationship to power.

3.5.3.1 5Set A, Set A spacings shall be used in equipment where the effect of a
short circuTf ¥s limited to the unit and where norma) volt-ampere (YA) ratings up to

50 are involved.

3.5.3.2 Set B. Set B spacings shall be used for applications where secondary
short-circult protection in the form of fuses and circuit breskers is provided and
where the norma) operating VA ratings are over 50 and up to 2,000.

3.5.3.3 Set C. Set C spacings shall be used for applications having YA ratings in
excess of 2 000 but stil) protected by secondary devices which can safely interrupt
resultant short-circuit currents.

3.6 Seal {when specified) [see 4.6.2).

3.6.1 Liquid-filled units. MWhen filters are tested 'n accordance with 4.6,2.1,
there shall be no evidence of 11qufd leakage.

3.6.2 A1) other units. When filters are tested in accordance with 4.6.2.2, there
shall be no continuous stream of bubhbles emanating from the filter, nor shall there
be any evidence of leakage of compound from the body of the filter

3.7 L(apacitance to ground {when applicable). When filters are tested in

accordance with T 5 J" the capacftance to ground shal) be as specified.

(%]



MIL-T-157336C

3.8 Tempcrature rise. When fflters are tested 1n accordance with 4.6.4, the
temperature rise shall be as specified (see 3.1).

3.9 Dielectric withstanding voltage. When filters are tested in accordance with
4,.6.5, there shall be no breakdown, flashover, or impairment of any characteristic
qualitfes sufficient to cause fallure of the filter.

3.10 Barometric pressure (reduced). When {ilters are tested in accordance with
4.6.6, there shall be no breakdown, flashover, or fmpairment of any characteristic
qualities sufficient to cause failure of the filter.

TABLE V1. Creepage and clearance distances.
T T T ] T
| | ! ! Creepage 2/ !
! Yoltage | Set 1/ Clearance { |
I (ac or dc) | | T UOpen, group I | Enclosed, drip-prool 1|
| | ] | enclosures | or better, group 2 !
| ( { | ] enclosures J
! | | | | |
] | 1 | ] T
{ Yoits } : Inch { Inches 1 Inches {
| ] A ! 1716 (1.59 mm) | 1716 {1.59 mm) | 1/16 (1,59 mm} |
| Up to 150 | B | 1/8 (3.18 mm) | 1/4 (6.35 mm) | 1/8 {3.18 mm} |
{ | o : 1/4 {6.35 mm) 1 3/4 (19.05 mm) | 3/B (9.53 mm) ;
| | ] !
T ) T I 1 T
) | A b 1716 (1.59 mm) | 1716 (1.59 mm) | 1/16 {1.59 am) I
| 150 to 300 | B } 1/8 {(3.18 mm) ! 1/74 (6.35 mm) [ 1/8 (3.18 wm) {
: } o | 1/4 (6.35 mm) } 3/ (19.05 mm)} | 1/2 (12.7 mm) :
| |
I | i ] ] |
| I A [ 1716 (1.59 mm) | 1/78 (3.18 mm) | 1/8 {(3.18 mm) [
| 300 to 60D | 8 [ 1/8 (3.18 mm]} ! 1/4 (6.35 mm) 1 178 (6.35 mm)
: : C : 1/ (6.35 mm) : 3/4 (19.05 mm) 1 172 (12.7 mm)
| [
1 I T I I |
i | A I 1/8 (3.18 mm) ! 172 (12.7 mm) | 3/8 (9.53 mn) |
| 600 to 1,000 | B 1 1/4 (6.35 mm) ! 1 (25.40 mw) |} 3/4 (19.05 mm) |
} | c | 172 (12.7 mm) | 2 (50.80 mm) | 1-1/2 (38.10 mm) l
] ! | | |

[7 See J3.5.7.
Z/ See 3.5.2.

3.11 Insulation resistance (terminal to ground). When measured in accordance with
4.6.7, the Insulation resistance of any filter section shall be not less than the
applicable value shown on figure 1. The value of insulation resistance veries with
temperature, and it is necessary to apply a correction factor tc measurements made 2t
a temperature other than 25°C. Correctlon factors for measurements made at
temperatures between 20°C and 35°C are given in table Yil. The required value of
insulation resistance shall be multiplied by the correction factor to determine the
new valve required at the test tempersture.

TABLE VIl. Insulation-resistance correction factors.
TDegrees ICorrection [[ Degrees [ Torrection]
lcetstus | factor Il celsius | factor |

| [l 1
| 20 --- | 1.42 it 28 --- | 0.82 !
P 21 -~ | 1.33 I 29 -~-- | 0.76 t
| 22 --- | 1.24 t1 30 --- | 0.71 |
| 23 --- | 1.16 1T 3] --- ) 0.67 |
| 26 --- | 1.08 it 32 --- | 0.63 |
} 25 --- | 1.00 133 .- | 0.59 |
| 26 --- | 0.94 il 34 --- | 0.55 |
| 27 --- | 0.87 11 35 .. | 0.5} !
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.12 Yoltage drop. When Tilters are tested in accordance with 4.6 i, the voltag
drop <hall he as sprcified lsee 3.1).

303 Insertion luss
J13.1° Full-load insertion loss fwhen applicablel. When filters are tested on
sccordance with AR 8 "the Tul1Toad insertion 1oss shall be as specificd in table I1.

When filters are tested in

3.13.2 Mo-load inser 1i 15_.
ton Joss shal)l be as specified in table 11.

t ( en
accordance with 375.97 the no-Toad inse

3.14 Overload. When filters are tested in accordance with 4.6.10, the insulation
resistance and voltage drop shall be as speciffed in 3.11 and 3.12, respectively,
There shal)l be no physical damage to the filters,

3.15 Termina) strength. When filters are tested in accordance with 4.6.11, no
part of the terminals shal)l Yoosen or rupture and no other damage shall result.
RBends shall not he considered as damage unless an incipient break occurs.

3.16 Flashpoint of impregnant or potting compound {(when applicable). When

measured in occordance with 4.6.12, the flashpoint 6f the impregnant or potting
compound shall be not lower than specified in table VYIII.

VABLE VIIL. Flashpoint of impregnant or potting compound.

lUpérating Temperafuré [ High-operating IMiRimum dTTowWaETET
| range symbonl | temperature } flashpoint :
| |

frtTTTm T o e e |
I i e | °C i
I A, £ . | 85 ! 145 !
o, o | 125 | 165 |
[ | 200 ! 740 |
L _ | -

3.17 Resistance to soldering heat (soldered terminals only). When filters are
tested in'éfidrdance>d{iﬁ-476f?3f’iﬁgﬁé'§héi1'KEWES"JSEJEF_fE'tho filters or to the

terminal insulators which wil)l cause clectrical failure of the filters, or which will
causec hermetically scaled filters to leak. Chipping of terminal insulators alone
shall not be cause for failure unless the chipping extends to the outer periphery.

3.18 Salt spray (corrosion). When filters are tested in accordance with 4.6.14,
there shalT we no harmldT o7 éxtensive corrosion, and at least 90 percent of any
exposed metallic surfaces of the filter shall be protected by the Finish. The
marking shall remain legible. In addition, there shall be not more than 10 percent

corrosion of the terminal harcware or mounting surflace.

1.19 Thermal shock qqq_[mncg§ipg. When tested as specified in 4, 6.15, filters
shall meet the following requirements:

Lielectric withstanding voltage - - - - - . - - . As specified in 3.9,

Insulation resistance - - . - - - - o o o o . o . Hot less than 30 percent
of the value specified in
3.1,

Insertion loss (check test) - - - - - - . - - . . As specified in 3.13.

Yisual examination- - - - - - - e Corroded areas shall not

exceed the limits
specified in 3.18 and
marking shal) remein
legible after the trst,

' Papacatance {when specificd) - . - Change not more than the
value specified {see 3.1)
from the infttial value
obtaincd when measurcd as
sproafied v §.0.3
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3.20 Shock, specified pulse. When filters are tested in accordance with 4.6.16,
there shall be no evidence of intermittent, open or short circuiting, and no
mechanical damage to the filter. The insertion loss shall be as specified in table

11,
3.21 V¥ibration. When filters are tested in accordance with 4.6.)7, there shall be

no intermittent open or short circeuiting 4uring vibration. After the test, K there
shall be no evidence of physical damage to the filters.

3.22 Moisture resistance. When tested as specified in 4.6.18, filters shall meet
the following requirements:

Dielectric withstanding voltage - - - - . - - - . - - As specified in 3.9.
Insulation resistance - =~ - - <« - - - - - - - - - - - Not less than 30 percent
of the value specified
in 3.11.

Insertion loss (check test) - - - - - - - . - - . - . As specified in 3.13.
Visual examination- - - - - - « - -« <« - « - « « - -« . Corroded areas shall not
exceed the timits
specified in 3.18 and
marking shall remain
legible after the test.
Change not more than the
value specified (see
3.1) from the initial
value obtained when
measured as specified in
4.6.13.

> Capacitance [when specified)- - - - - - - - - - - - -

3.23 Life. MHhen tested as specified in 4.6.19, filters shall meet the following
requirements:

Dielectric withstanding voltage - - - - - -« - - - - - As specified in 3.9.
Insulation resistance - - - - - - . - . . o . - . - . Not less than 30 percent
of the value specified
in 3.11.

insertion loss [check test) - - - - - - - - - - - . . As specified in 3.13.
Yisual examination- - - -« - - - - - - - - - . - . - - There shall be no
visible mechanical
damage.

Change not more than the
valve specified (see
3.1) from the initial
value obtained when
measured as specified in
4.6.3.

* Capacitance (when specified)- - - - - - - . . - . - .

3.24 Resistance to snlvents. When filters are tested as specified in 4.6.20,
there shall beé no evidence of wmechanicai damage and the marking shall remain legible.

3.25 Solderability {when applicablel.

3.25.1 Solderability of terminals. When filters are tersted as specified in
4.6.21.1, the dipped surface Teads shall be at lcast 95 percent covered with
continuous solder coating. The remaining 5 percent of the Yead surface may show only
small pinholes or voids and these shall not be concentrated in one area. Bare base
metal and areas where the solder dip fafls to cover the original coating are
indications of poor solderabflity, and shall be cause for rejection.

3.25.2 Solderability of mounting termination. When filters are tested as
specified Tn B EZT 77 the joint shall be 3t Teast 95 percent covered with continuous
solder coating. There shall be no evidence of leaching (lose of metellization).
After the test, filters shall meet the following requirements:

lnsulation resistance {°25°C) . . . . - Shall meet ipitial
requirements (see 3.1},

Shall meet initial

Capacitance - - - « .« - - < -« « . . o . . ..
requi'rements {(see J.1).
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3.26 Marking [seec 4.0.1).

3.26.1  ful)d uarking fach filter shall bhe marked 1n accordance with method [ of
MIL STD-12R5 with the fnllowing infarmatinn:
Example
a. Military part number. M15733/74-0013
b. Manufacturer's source code. 22212
c. Manufacturing date code and 1at symbol. 12345 7311A
* d. VYoltage rating and maximum opurdatling temperature 600 v dc, 250 Vv ac
¢ 125°C
e. Current rating. S Ampere
f. Terminal identification aor rircuit diagram. L1
(Non-gvmmetrical (ilters onlv)
g. Maxymum operating power frequency (for ac rated filters). 400 Hz.

J.26.2 Minimum marking. When the physica) size of the filter precludes the
marking of the information in 3.26.1, the minimum marking required shal) be as
specified in the specification sheet {see 3.1). In those cases where full marking
requirements are not on the filter, the ful) marking shal) be marked on the unit
package.

1.27 Workmanship {(see 4.6.1). Filters shall he processed in such a manner as to

be uniform 1n quality end shall be free from cold soldering, corrosion (see 3.18},
pits, dents, cracks, rough edges, misalinements, and other defects that will affect

life, serviceability, or appearnce.
4. QUALITY ASSURANCE PROVISIONS

&1 Responsibility for inspection. Unless otherwise specified in the contract,
the contractor 1s responsibhle for the performance of all inspection requirements as
specified herein. Except as otherwise specified in the contract, the contractor may
use his own or any other facilities suitabhle for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to assure supplies and services conform
to prescribed requirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equipment and
inspection faciTities of sufficient accuracy, quatity, and quantity to permit
periormance of the required inspection shal)l be established and maintained by the
contractor. The establishment and maintenance of a calibration system to control
accuracy of the measuring and test equipment shall be in accordance with

MIL.STD-45662.

the

4.2 (lassificot of inspections. lThe inspections specified herein are

tios
clascified as foll 65

a. OQualification inspection (sec 4.4).
b. Quality conformance inspection (see 4.5).

4.3 Inspectinn conQut!ons Unless wtherwize specified herein, a1l inspections
shall he performed in accordance with the test conditions specified in the "GENERAL
REQUIREMENTS™ of MIL-510D-202.

4.4 Qualification inspection. Oualificatiun inspection shall be performed at a
lahoratory acceptahle {0 the Governmen' (.rr 6.3) on sample units produced with
equipment and procedures normally used in production.

4.4, Sample size. The numherr of filters tn be subhjected Lo qualification
inspection shall Ke as specified in the appendix tn this sperification.

1K}
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4.4.2 lInspection routine. Samples shall be subjected to the qualification
inspection specified Tn €able IX, in the order shown. A} specimens shall be
subjected to the inspection of group 1. The samples snall then be divided into three
groups as specified in table TX. The specimens shall then be subjected to the
inspection tor their particular group; for 2lternate-terminal-type submission, each

type shall he equally represented in the group.

4.4.3 Failures. Failures in ecxcess of those allowed in table 1X shall be cause
for refusal to grant qualification.

4.4.4 Retention of qualification. To retain qualification, the contractor shall
forward a report at & month intervals to the qualifying activity. The qualifying
activity shall establish the initial reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product
for delivery {groups A and B), indicsting as a minimum the number of lots
that have passed and the number that have failed. The results of tests of
all reworked lots shall be tdentified and accounted for.

b. A summary of the results of tests performed for periodic inspection {group
C}, including the number and mode of failures. 7The summary shall include
results of al) periodic fnspection tests performed and completed during the
6 month period. 1f the summary of the test results indicates nonconformance
with specification requirements, and corrective action acceptable to the
qualifying activity has not been taken, action maeay be taken to remove the
failing product from the qualified products list.

¢. Actual group A, B, and/or C test data shall be supplied to the qualifying
activity upon request.

Failure to submit the report within 30 days after the end of each 6 month periocd may
result in loss of qualification for the product. In addition to the periodic .
submission of inspection data, the contractor shall immediately notify the qualifying
activity at any time during the 6 month perfod that the inspection data indicates
failure of the qualified product to meet the requirements of this specification.

In the event that no production occurred during the reporting period, a report shall
be submitted certifying that the company still has the capahilities and facilities
necessary to product the item. If during two consecutive reporting periods, there
has been no production, the manufacturer may be required, at the discretion of the
qualifying activity, to submit his qualified products to testing in accordance with
the qualification inspection requirements. .

4.5 Quality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of groups A ana B.

4.5.1.1 Inspection lot. An inspection lot, as far as practicable, shall consist
of al1 the T{Tters of the same style, current rating, insertion loss characteristic,
teminal identification, operating temperature range, and grade produced under
essentially the same conditions, and offered for inspection at one time..

4.5.1.2 Group A inspection. Group A inspection shall consist of the inspections
specified in table X, 1n the order shown.

4.5.1.2.1 Sampling plan. Statistical sampling and inspection shall be in
sccordance with EI[-gIUTTUS for generyl inspection level I1. The acceptable quality

level {(AQL) shall be as speciffed in table X. Major and minor defects shall be as
defined in MIL-STD-105.

4.5.1.2.2 Rejected lots. If an inspection lot is rejected, the contractor may
rework 1t to correct the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shal)l be inspected using tightened inspection. Such
lots shall be separate from new lots, and shall be ¢learly identified as reinspected

lots.
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TABLE IX. Qualification inspection.

T I Reguirement” [ Test method | Number of [|Numoer of |
! Inspection | paragraph | paragraph |sample units |defectives |
! | | { to be | allowed 1/|
! | ] | inspected | [
| | | | { |
" I i | | T
[Flashpoint of impregnant or potting ! 3.16 ! 4.6.12 I - | 0 |
jc nmpound } | i ) |
t I | I | [
: Group 1+ | ] | g }
| | i ]
|Visual and mechanical examination: 13.1, 3.3 to | 4.6.1 [N ! I
IMaterial, design, construction, 13.5.3.3, incl, | J | !
imarking 2/. and workmanship 13.26 and 3.27 | ! ! l
1Seal - -7- - - - - - o Lo .. .o o ] 3.6 ! 4.6.2 i ] ]
|Capacitance to ground (when applicable)- | 3.7 | 4.6.3 | ] !
| Temperature rise - - . . - . - - - . . . | 3.8 ! 4.6.4 | 3/ | ] i
IDielectric withstanding voltage- - - - - J 3.9 i 4.6.5 | 19 | I
[Barometric pressure {reduced)- - - - . - J 3.10 } 4.6.6 | > ] |
| Insulation resistance (terminal to ! ! | ! I
lground)- - . - . - . . . o o . o .. f 1l ! 4.6.7 | | [
IYoltage drop - - - - - - - . . . . . .. I 3.12 | 4.6.8 I ! !
fInsertion loss - - - - - - - . . . . _. | 3.13 | 4.6.9 } | |
IOverload - - - - . . o L. o o ... I 3.14 | 4.6.10 IJ ! l
ITerminal strength- - - - . - . . . . . . f 3.15 I 4.6.11 I ! !
! ! | | | |
i Group 11 } | | J |
| | ! ! !
|Qecictance to soldering heat (soldered | f | ! I
ftemmingls omly)- - - - - - - . . L - . . I 3.17 } 4.6.13 | | i
IResistance to solvents - - - - - - - . . ! 3.24 | 4.6.20 | 8 | N f
15Satt spray {corrnsion) - - - . . - . _ . f 3.18 | 4.6.14 | f i
{Therma) shock and immersion- - - - - . . ! 319 | 4.6.15 ! Ii ;
} | | I
! Group 111} I | | f II
I ! I
IShock, specified pulse - « - « - - - . . l 3.20 | 4.6.16 | [ >2 |
[Yibration- - - - - - - - . . . . . _ .. ] 3.21 I 4.6.17 I 4 | 1 I
IMoisture resistance- - - - - - - . . . - l 3.22 } 4.6.18 | I !
| ! | | | i
: Group 1V 'l i : 'l ‘I
|
ISolderability (5 samples only) - - - - . I 3.2% I 4.6.21 } 1 J |
Life - - « - = = o oo oo oo | 3.23 { 4.6.19 'l 10 lr 1 Ix
|

1/ A sample unit having one or more defects will be charged as a single defective.
2/ Marking will be considered a defect only if it becomes i11egible as a result of the inspection.

3/ One additiona) sample unit is included in each sample of 19 to permit substitution for the
allowable defective in group I.

*Nondestructive examination and tests.
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4.5.1.3 Group B xnspectvon Group B inspection shall consist of the inspections
,pec1f1ed in table XTI, in the order shown, and the sample shall be selected from
inspection lots that have passed group A inspection.

4.5.1.3.1 Sampling plan. The sampling plan shall be in accordance with
"1L-STD-105 for special Inspection level S-4. The sample size shall be based on the
inspection Yot size from which the sample was selected for group A inspection. The
40L shall be 4.0 percent defective.

TABLE X, Group A inspection.

T T | [ ADL (percent |
| Inspection | Requirement | Test method | defective) |
| | paragraph i paragraph T I
I | ] | Major | Minor |
3 I | ] i 1
{¥isual and mechanical examination: 1/| --- | 4.6.1 ]
| Material - - - - - - - - - - - - - 13,3 and 3.3.1 | - { | ]
| Body dimensions- - - - - - - - - 3.4 | --- ] | |
| Design and constructvon- - - <« - - }3.4 to 3.5.3.3} .- ! 1.0 | 4.0 |
| {other body dimensions} | inc) | | | |
| Marking- - - - - - - - - - - - - - | 3.26 | --- | | |
| Horkmansh1p— T 3.27 ! --- ! !
}Seal - - - - - - - B TR 3.6 | 4.6.2 |
ICapacitance to ground- - e e e o] 3.7 | 4.6.3 | !
| (when applicablie) | . {1 | ]
IDielectric withstanding voltage- - - | 3.9 ] 4.6.5 | ! |
Ilnsulation resistance {(terminal | ! | ] |
| to groundd -* - - - - - - - - « - - | 3.11 } 4.6.7 | 1.0 1 --- |
!Yoltage drop - - - - - = - - - - - - | 3.12 ! 4.6.8 | I !
* llnsertion loss (check test}- - - - - | 3.13 { 4.6.9 | 1 o

1/ VYisuyal and mechanical examination may be performed before or after the units are
sealed, whichever is applicable.

TABLE XI. Group B inspection.

T TRequirement | Test methodl
| Inspection { paragraph ; paragraph :
J

T I I |
iTemperature rise- - - - - - - | 3.8 | .6.4 |
|Overload- - - = - = = « - -~ - | 3.14 | .6.10 ]

4.5.1.3.2 Rejected lots. If an ingspection lot is rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shall be inspected using tightened itnspection. Such
vots shall be separate from new lots, and shall be clearly jidentified as reinspected

lots.

4.5.1.3.3 Disposition of sample units. Sample units which have passed all the
group B inspection may be delivered on the contract, if the lot is accepted and the
sample units are stil) within specified electrical tolerances.

4.5.2 Periodic inspection. Periodic inspection shall consist of group C. Except
shere the results of these Inspections show noncompliance with the applicable
‘equirements (see 4.5.2.5), delivery of products which have passed groups A and B
shall not be delayed pending the resuits of these periodic inspections.

4.5.2.1 Group C inspection. OGroup C inspection shall consist of the inspections
specified in table XII, In the order shown. Group C inspection shall be made on
sample units selected from inspection Yots which have passed groups A and 8
inspection.

¢

$.5.0.2 Sempling plian,

4,5.2.2.1 Qu t rly. Every 3 months, 10 sample units shall be subjected to the
tests of subgrou 5F table X!1. Samples shall be selected according to style,
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4.5.2.7.¢ Semiannually. tvery 6 months, 17 sample units (4 units for each
subgroup) shall be subjected to the tests of subgroups 1, 2, and 3 specified in table
x11. Samplies shall b~ selected according to style.

TABLE Xx11J. Group € inspection.

T T e

Requirement | Method “Number of [ "Number of T

[ !
l Test | paragraph Iparagraph | sample units |defectives |
| ] } ] to be lallowed |
b — ! | | _inspected |
T T T ] T T
! Subgroup } ] ! f {
! - J ] I !
lInsertion loss | 3.13 I 4,6.9 | N |
|Barometric pressure (reduced) | 3.10 | 4.6.6 | 4 | ]
iSalt spray (corrosion) ! J.18 ] 4.6.14 IJ | |
I { | | | |
: Subgroup 2 [ ! | i I
- - | | { | |
IShock, specified pulsc | 3.20 f 4.6.16 1 } |
IYibration ! 3.21 | 4.6.17 | 4 ! | !
:Moisture resistance } 3.2? f 4.6.18 | l? |
I } } ! |
' Subgroup 3 ! I ! | !
| ] | | | |
!Terminal strength b 3.15 ! 4.6.11 [ i [
IResistance to soldering heat | 3.17 } 4.6.13 | ! ]
| (soldered terminal only} ! } ! 4 } !
IResistance to solvents | 3.26 j 4.6.20 | ! |
iThermal shock and immersicn ! 3.19 | 4.6.15 | | )
| ] ) | | I
I Subgroup 4 ! | | ! [
| - i | t |
ISotderability (5 samples only) | 3.25 J 4.6.21 | 10 | 1 |
ILife | 3.73 | 4.6.19 | ! !
| R | } ! | |
4.5.2.3 Defectives. 1f the numher of defectives exceed the number allowed in
tahle X11, the sample shall be considered to have fafled.
§.5.2. ¢ Disposi&ion of sample units. Sample units which have been subjected to
group C inspection shall not Te deTivered on the contract.
4.5.2.5 Noncompliance. If a sample fails to pass group C inspection, the
manufacturer shall notify the qualtifytng activity and the cognizant inspection
activity of such failure and take corrective action on the materials or processes, or

bnth, as warranted, and on all units of product which can be corrected and which were
manufactured under essentially the same conditions, with essentially the same
materials, processes, etc, and which are considered subject to the same failure.
Acceptance and shipment of the product shall be discontinued until corrective action,
acceptable tn the qualifying actifvity has been taken. After the corrective action
has been taken, group C inspection shall be repeated on additiona) sample units {al)
inspection, or the inspection which the original sample failed, at the option of the
qualifying activity). Groups A and B inspection may be reinstituted; however, final
acceptance and shipment shall he withheld unti) the group C inspection has shown that
the corrective action was successful. In the event of fatlure after reinspection,
information concerning the failure sha)l be furnished to the cognizant inspection

activity and the qualifying activity.

4.5.3 Inspection of packaging. The sampling and inspection of the preservation
and intevior pack markling EFaTTgbe in accordance with group A and B quality
conformance inspection requiremente of MIL.P_116. The sampling and inspection of the
packing and marking for shipment and storagc shall be in accordance with the quality
3ecyrance nrnvinione of the app'izable conta:ner specificatior and the marking

regquirements of MiL-STp.1g29.
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4.6 Methods of inspection.

4.6.1 VYisual and mechanical examination. Filters shall be examined to verify that
the materTals, design, construction, physicel dimensions, creepage and clearance
distances, marking, and workmanship are in accordance with the applicable
requirements. {See 3.1, 3,3 to 3.5.3.3, incl, 3.26 and 3.27.}

4.6.2 Seal (see 3.6).

4.6.2.1 Liquid-filled units {see 3.6.1). Liquid-filled filters shall be heated in
an oven at the maximum nperating temperature (see 3.1) for not less than three hours
for filters wefghing 20 pounds or less, and for not less than six hours for filters

weighing over 20 pounds.

4.6.2.2 AY) other units (see 3.6.2). Filters shall be tested in accordance with
method 112 oF HIL - STD-207, and 35 follows:

fFor filters having a maximum operating temperature rating of +125°C: Test
condition A or D.

a.

b. For filters having a maximum operating temperature rating of +85°C: Test
condition A or D except that the bath temperature shall be +85°C +3°, -0°C.

4.6.3 Capacitance to ground (when applicable) (see 3.7). Caepacitance to ground
shall be measured 1n accordance with method 305 of MIL-5TD-202. The following

details shall apply:

a. TJest freguency. 1,000 #2100 Mz.

b. Ltimit of accuracy. Within t2 percent.

* 4.6.4 TJemperature rise (see 3.8). Filters shall be suspended by their terminals
and shall be energized with rated current at maximum rated frequency in stil} air
{see 3.1). Lead wires shall be of copper, 6 inches (162.40 mm} long, and of the size
specified in tabhle XI11. After thermal stability has been reached and while the
filter is still energized, the maximum hotspot on the filter case shall be determined
by the use of thermocouples. Lead wires specified in accordance with table XI11I,
shall be the smaller of the wire specified per table XI!]l or the actual wire size of

the filter terminal.

TABLE XIII. Maximum lead wire size.

T Rated current | Wire T
{ of filters 1 size ]
|
T I I
! Amperes | AWG |
] ] |
| Up to 3 - - - - - - - ] 24 |
| 3+ to 5 - e - e - e e o e 22 |
) 5+ to 11 - - - - - - L - . | 20 |
{ 11 to }6 - - - - - - < L . | 18
] 16* to 22 - - - - - - - - - | 16 i
| 22+ to 32 - - - - - - - < - | 14 ]
] 32+ to 41 - . - - . - . o . ] 12 |
} 41+ te 55 - - - - . . - - 10 I
| 85+ to 73 - . ... ; 8 |
I 73« to 101 - S ! 6 j
| 101+ to 135 - - | 4 |
135+ to 18} - . . . - - 2 |
21l - - - | 1
| |
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© 4.6.5 Dielectric withstanding voltage (see 3.9). Filters shal) be tested in
accordance with method 301 of MIL 3TN 72027 The Tollowing details and exceptions

shall apply:

a. Test voltage - Unless otherwise specified (see 3.1}, the test voltage shall
hbe dc and shall be as follows:

{}) DC rated only - 2.5X rated voltage.
{2) For filters with ac and dc ratings, - 2.5X rated dc voltage.
{3) AC rated only - 4.2X rated rms voltage.

b. Duration of application of dc test voltage - 5 seconds minimum, l-minute
maximum, after the filter has reached thermal stability at maximum operating
temperature produced by passage of rated current.

¢. Points of application of the test voltage - The test voltage shall be
applied betwezn tne case (ground) and all live {not grounded) terminals of
the same circuit connected together. -

d. Changing current - 50 mA maximum,

e. The sensitivity of the breakdown test equipment shall be sufficient to
indicate hreakdown when at least 0.5 milliamperes of leakage current flows
through the filter under test.

4.6.6 Barometric pressure (reduced) (sec 3.10). Filters shall be tested in
accordance with method 105 of MIL 37020777 "The following detafls shal} apply:

2. Method of mounting: Securely fastened by normal mounting means.

b. Test condition letter: B,

* c. Test during subjection to reduced pressure: Dielectric withstanding voltage
as specified, except that the dc test voltage shall be 125 percent of the
rated dc voltage, or 210 percent of the rated ac (rms) voltage if filter is

only ac¢ rated.

d. Examination after test: Filters shall be examined for evidence of
flashover, breakdown, or impairment which would cause failure.

4.6.7 1Insulation resistance (terminal to ground) (see 3.11}. Filters shal) be
tested in accordance with method J0Z of MIT-ST0-202. The Tollowing details shall
apply:

a. TJest condition letter: A,

b. Special preparations or conditions: Measurements shall be carefully made to
prevent damage to the filter seal. When filters fail this test due to
ambient relative humidity in excess of 50 percent, they may be retested at
any relative humidity from 20 to S50 percent.

c. Points of measurements: Between the case (ground) and all live (not
groundedg) terminals of the same circuit connected together.

* d. Maximum chearging current: 50 mA.
* e. At the manufacturer's optinn, measurements can be made of the dc leakage
current at the specified test voltage. The equivalent insulation resistance

can then be calculated,

s
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4.6.8 Voltage drop (see 3.12}.

4. 6.8.1 For filters rated ac only (see 3.1). Tne voltage drop is the difference
between the Tnput voltage to the filter and the output voltage of the filter when the
filter {s carrying rated current at rated voltage, with a2 resistive 1pad at maximum
rated frequency. The method of voltage measurement is shown on figure 2.
Measurements shal) be made by using expanded scale-type meters which will enable
voltage differences of less than 1 volt to be read.

FILTER
SECTION D3

RATED
AC SUPPLY
LOAD

V,=Vp = VOLTAGE DROP

figure 2, AC filters; measurements of voltage drop.

* 4.6.8.2 For filters rated dc only (see 3.1). The voltage drop shall be determined
in accordance with figure 3. HMeasurements shall be made by using a dc reading meter
when the filter s carrying rated current and rated voltage. At the manufacturer’'s
option, the dc resistance can be measured in accordance with MIL-STD-202, method

303. The equivalent dc voltage drop can then be calculated.

lVI
L_J
A FILTER
1 SECTION
VARIABLE
DC SUPPLY

vV a2 VOLTAGE DROP

Figure 3. Dr filters: wmeasurements of series-element voltage drop a2t rate current.
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*4.6.8.3 for filters rated ac and dc {see 3.1). The voltage drop shall be measurcd
as specified 1n 37E7H. 1 and 4.6 8.7, respectively. Both measurements must be taken
for filters rated ac and dc.

4.6.9 Insertion loss (see 3.13).

4 6.9.1 Full-load insertion loss (when applicable), Filters shall be measured
under load in accordance with - - , excep at adapters may be modified to
fit the particular style of the filter. Measurements shall be taken at a sufficient
number of frequencies to piot @ curve of insertion loss versus frequency, accurate to
within +3 dB over the specified frequency range. Unless otherwise specified, all
measurements shall be made at 25°C.

4.6.9.1.1 Full-load insertion loss {check test). Full-load insertion-loss
measurements [any method accurate to within #3 dB) need be made only at the lowest
and highest frequencies of the specified frequency range and at the one intermediate
freguency: that {is, the frequency at which the measured insertion loss (as determined
from previous insertion-ioss test, see 4.6.9.1) 1s closest to the minimum
insertion-loss requirements.

4.6.9.2 No-load insertion loss (when applicable). Filters shall be measured in

accordance with WIL-STU-220, except that adapters may be modified to fit the
particular style of the filter. Measurements shall be taken at a sufficient number

of frequencies to plot a curve of insertion loss versus frequency, accurate to within
+3 dB over the specified frequency range. Unless otherwise specified, all insertion-
loss measurements shall be made at 25°C.

4.6.9.2.1 No-load insertion loss (check test). No-load insertion-loss
measurements [any method accurate to within #3 dB) need be made only at the lowest
and highest frequencies of the specified frequency range and at the one intermediate
frequency; that is, the frequency at which the measured insertion Yoss (as determined
from previous insertion-loss test, see 4.6.9.2) {s closest to the minimum

insertion-loss requirements.

4.6.10 Overipad (see 3.14). Filters shall be suspended by their conductors in
free air ai an ambient temperature of 20°C minfmum. A current equal to 140 percent
of rated current a2t maximum rated frequency shall then be applied for 15 minutes.
After the filter has returned to room temperature, the insulation resistance and
volitage drop shal) be measured as specified in 4.6.7 and 4.6.8, respectively.
Filters will be visually examined for evidence of physical damage.

4.6.11 Terminal strength (see 3.15). Filters shall be tested in accordance with
method 211 of RIT- - . est condition A, B, or € shall apply as specified in the
individual specification sheet. Terminals with external screw threads shall be

subjected to the torque specified in table XIlV.

4.6.11.1 Pull. A force of the specified magnitude shall be applied to the terminal
at the point where the lead from the external circutt connects to 1t. The force may
he applied in any direction, including the weakest, and shall be increased gradually
to the specified magnitude and held at that value for at least 30 seconds (see 3.1).

4.6.11.2 Bend (applicable only to solder-lug terminals). Any terminal that shows
visfhle bending Tn the Tterminal -pull test [see 5.6.11.1] shall be bent back and forth
five times to an angle of 45" each side of center (terminal bend through an arc of

90°).

4.6.11.3 Twist. Terminals with external screw threads shall be subjected to the
torque speciftied in table XIV.

4.6.12 Flashpoint of impregnant or potting compound (when applicable) (see 3.16).
The flashpoint of the impregnant or potting compound shall be measured as specified
in ASTM-D92-7B. However, the paragraphs covering firepoint and precision do not

apply to this tect.
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TABLE X1Y. Terminal torgue.

T Screw size T Torque I
L SR T—Th-Tn. 1
I 6-32 - - - =« - - < - | !
1 8-32 - - - - - - - - - | 14 |
! 10-32 - - - = = o = < o 18 |
| 1/8-20 -« - < - < o oo ] TR
| 5/16-28 = = « = <« « = < - | 50 |
| 3/B-24 - - - - - - - o o ] 100 |
| 7/16-20 T S | 150 !
! 1/2-20 L | 250 i
| 1/2-28 . 200 |
! 12-28 L 23 |
| 1/4-28 - - e = e = = -] 40 |

4.6.13 Resistance to soldering heat {(see 3.17). Filters shall be tested in
accordance with method 210 of MIL-STD-20Z. The following details shall apply:

a. Depth of immersion in the molten splder shall be to 2 point 1/16 #1/32 1inch
(1.59 2,79 mm) from the insulation.

h. Test condition letter: 8.

¢. Cooling time prior to final examinations and measurements: 15 minutes.
Capacitance to ground and coil continuity shall be checked 1 hour after
immersion.

4.6.14 Salt spray {corrosion) (see 3.18). Filters shall be tested {n accordahce
with method JuT of ﬁl[-§15-262. The following details and exception shall apply:
a. . Test condition letter: As specified (see 3.1).

b. Measurements after exposure: Not applicable.

c. Yisual examination: After the test, filters shall be visually examined for
corrosion and obliteration of marking. .

4.6.15 Therma) shock and immersion {see 3.19).

4.6.15,1 Thermal shock. Filters shall be tested in accordance with method 107 of
MIL-STD-202.  The folTowing details and exceptions shall apply:

a. Test condition letter: A, except the temperature at step 3 shall be the
maximum operating temperature of the filter.

b. Measurements before and after cycling: WNot applicable.

4.6.15.2 Immersion cycling. Following thermal shock, filters shall be tested in
accordance with method JD¥ of MIL-STD-202. The following detafls shall apply:

a. Test condition letter:. A.

h. Meesurements after final cycle: Dielectric withstanding voltage with 30
percent of the voltage specified in 4.6.5 applied for 5 t1 seconds,
insulation resistance, and insertion 10ss {(check test) shall be measured as
specified in 4.6.5, 4.6.7, and 4.6.9, respectively.

c. Yisual examination: After the test, filters shall be visually examined for
corrosion and obliteration of marking.

4.6.16 Shock, specified gulse (see 3.20). Filters shal) be tested in accordance
with method 213 of MIL-ST The following details shall apply:

8. Mounting: Securely fastened by norma) mounting means. Wnen applicable,
leads and connecting wires must be supported to prevent damage to the filter,

b. Test condition Jetter: K (30 g's}.

19
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Test condition letter: | (100 g's).

Electrical Yoad during shock: During test, a potential of 100 percent of
rated voltage shal) be applied between terminals and case.

Af ter completion of the shock test, the units snall be subjected to the
insertion loss {(check test) as specified in 4.6.9,.

Yibration (see 3.21).

4.6.17.1 Low-frequency (grade 1). Filters shall be tested in accordance with
method 20! of RIE-S;U-ZUQ. The following details and exception shall apply:

a.

b.

4.6.17.

Tests and measurements prior to vibration: Not applicable.
Method of mounting: Securely fastened by normal mounting means.
Duration of vibration: Three hours (1 hour in each direction).

Electrical-load conditions: Rated voltage and rated current shall be
applied continuously during vibration,.

Tests during vibration: Attached instrumentation shall be such as to
indicate intermittent open- or short-circuiting.

Examination after test: Filters shall be visually examined for evidence of
physical damage and shall be subjected to the insertion loss [(check test) as
specified in 4,6.9,

2 High frequency (grades 2 and 3). Filters shall be tested in accoadance
with method ZUg or HE[—Slﬂ-?gz. The following detaids and exceptions shal) apply:

b.

e.

4.6.18
shock as

Mounting of specimens: Filters shall be rigidly mounted by the body.
Electrical-lYoad conditions: As specified in 4.6.17.1d.
Test condition letter: A for grade 2; B for grade 3,

Tests durtng vibration: During the last cycle in each direction, an
electrical measurement shall be made to determine intermittent open- or
short-circuiting.

Examination after test: As cspecified in 4.6.17.1f,

Moisture resistance (see 3.22). Filters shal)l be subjected to thermal
specitred 1n 4. 6.15.1. ¥Fiiters shall then be tested in accordance with

method 106 of MIL-STD-202. The following details and exceptions shall apply:

Q.

b.

Mounting: Securely fastened by normal mounting means.
Inftial measurements: Not applicable.

Polarization voltage: During steps 1 and 6, inclusive, a dc potential of
100 volts or rated dc volts, whichever is less, shall be applied between the
terminals and case. The potential applied to the terminals shal) be
positive with respect to the case.

Final measurements: Following the 24-hour conditioning period, dielectric
withstanding voltage with 90 percent of the voltage specified in 4.6.5
applied for 5 s8] seconds, insulation resistance, and insertion loss (check
test] shall be measured as specified in 4.6.7 and 4.6.9, respectively.

Yisual examination: After the test, f{lters shalil be visually examined for
corrosfon (see 3.18) and oblfteration of marking. '
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4.6.19 Life (see 3.23). Filters shall be tested in accordance with method 108 of
MIL-STD-207.  The Tollowing detatls and exceptions shall apply:

The filters shall be separated from each other by a distance of not less
than 1 inch {25.4 mm) during measurements.

o

b. The filtters shall be operated at maximum operating temperature.
c. Filters shall be suspended by their terminals during the test.

d. Test condition letter: B.
e. Filters shall he energized with rated current at maximum rated frequency.

f. Durtng the test, radiant shields may be placed between units so that
overheating of one unit will not affect a nearby unit.

g. When both ac and dc voltage ratings are given, the ac voltage shall be
used. The life test volitage shall be 1.2 times the rated ac voltage.
Filters with only dc ratings shall be tested at 1.4 times the rated dc
voltage.

h. After the 1ife test, dielectric withstanding voltage with 90 percent of the
specified volta?e applied for 5 &) seconds, and fnsulation resi{stance, and
insertion loss [check test) shal)l be measured as specified in 4.6.5, 4.6.7,
4.6.9, respectively.

I =RATED CURRENT

—¢ o
FILTER

UNDER
TEST

<é E=TEST
VOLTAGE

-

Fiqure ¢. Typical 1ife test circuit.

4.6.20 Resistance to solvents {see 3.24), Filters shal) be tested in accordance
with method 215 of NMIL-510-202. The ?ollowfng details shal) apply:

a. The marked portion of the filter body shall be brushed.

b. Filters shall be visually examined for evidence of mechanical damage and
tegibility of marking.

§.6.21 Solderability (see 3.25).

4.6.21.1 Scolderability of terminals. Filters shall be tested in accordance with
method 208 of MIL-SYD-207. The following details and exceptions shall apply:

3. Number of terminations to be tested: 2.

b. Special preparations of terminations: None.
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8.6.21.2 Solderability of mounting termination {when applicable). Filters shall
be tested as foliows: (Note: The terminal solderability test (see 4.6.71.1} should
be done with the filters already soldered to the test coupon; however, 5f the size of
the solder pot or variations in the terminal preclude this sequence, the terminal
solderability may be done first).

a. Filters shall be soldered to the test coupon shown nn figure 5. The filters
shall be soldered with an tron at 253°C 27°C using SN62WRMAP3 solder per
0Q-S-571. The test coupon shall be preheated to 100°C #7°C. Heat should he
applied to the coupon first in the immediate vicinity of the filter. The
tip of the iron should then be moved so that it comes in contact with the
edge of the filter for no more than 5 seconds or untfl a smooth solder
fillet has been establfshed around the filter. This sequence will be
repeated with each filter,

"a" DIA
Fo—"C * —mta-"b —at— {4 PLACES) {5 PLACES)

—

ut—ri~.—~.—n

.

Figure 5. Test coupon for solderability of mounting terminations.

b. Test coupon: Shall be in accordance with figure 5 and as follows:

(1) Material: Berryllium copper per QQ-C-533, ALY {(170), 0.014 £0.00? inch
{0.36 #0.05 mm) thick.

(2) Finish: Copper plate per MIL-C-14550, class & and tin plate per
MIL-T-10727, type I, 0.0002 inch (0.0] mm) thick.

(3) Dimensions: In accordance with figure 5 and as follows:

"a" = recommended mounting hole diameter as speciffed in the
specification sheets.

"b" = 2 x the maximum filter body diameter.
"¢ = "b" but not less than 0.50 inch (12.70 mm}.

c. Measurements after test: Insulation resistance {(25°C) and capacitance shall
be measured as speciffied in 8. 6.7 and 4.6.3 while the filters are on the

test coupon.
5. PACKAGING

5.1 Preservation. Preservation shal) be level A, B, or [, as specified (see h. 2!
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§.1.1 Level A.
5.1.1.1 Cleaning. Filters shall be cleaned in accordance with MIL-P-116, process

5.1.1.2 Drying. Filters shall be dried in accordance wtih MIL-P-116.

£.1.1.3 Preservative application. Preservatives shall not be used.

5.1.1.4 Unit ?acks. Each filter shall be unit packed one each fn accordance with
the methods o -F-116 specified herein insuring compliance with the applicabie
requirements of that specification.

5.1.1.4.1 Hermetically sealed filters. Hermetically sealed filters shall be
preserved method T1T.

5.1.1.4.2 Nonhermetically sealed filters. Nonhermetically sealed filters shall be

preserved submethod JA-8. Etach filter exceeding three inches in over2ll Jength or
one inch in smal) overal) dimensions shall be placed within a supplementary container.

§.1.1.5 lIntermediate packs. Those filters, unit packed as specified in 5.1.1.4

and not requiring supplementary containers, shall be placed {n intermediate
containers conforming to PPP-B-566 or PPP-8B-676. Intermediate containers shall be

uniform in size, shape and quantities, shall pe of minimum tare and cube and shall
contain multiples of five unit packs, not to exceed 100 unit packs. No intermediate
packs are required when the total quantity shipped to a single destination is less

than 100 unit packs.

5.1.2 Leve)l B. The level B preservation for filters shall be as specified for
level A exc.pt that submethod IC-1 or 1C-3 of MIL-P-116 shall be used in lieu of

submethod 1A-8.

5.1.3 Level C. The level C preservation for filters shall conform to the
MIL-STD-79% requirements for this level.

5.2 Packing. Packing shall be level A, B, or L, as specified {see 6.2).

5,2.1 Leve) A. Filters, preserved as specified in 5.1, shall be packed in wood
boxes conforming to PPP-B-601, overseas type or PPP-B-621, class 2. Closure and
strapping shall be in accordance with the applicable container specification except
that metal strapping shal) conform to QQ-5-78), type I, finish A. The requirements
for level B packing shall be used when the total guantity of a stock numbered filter
for a single destination does not exceed a packed volume of one cubic foot.

£.2.2 LlLevel B, Filters, preserved as specified in 5.1, shall be packed in
fiberboard containers conforming to PPP-B-636, class weather resistant, style
optional, special requirements. The reguirements for box closure, waterproofing and
reinforcing shall be in accordance with method V¥ of the PPP-B-636 appendix.

§.2.3 Leve)l C. Filters, preserved as specified in 5.1, shall be packed in
fiberboard containers conforming to PPP-B-636, class domestic, style optional,
special requirements. Closures shall he in accordance with the appendix thereto.

§.2.4 Unitized loads. Unitized loads, commensurate with the level of packing
specified in the contract or order, shall be used whenever total quantities for
shipment to one destination egual 40 cubic feet or more. Quantities less than 40
cubic feet need not be unitized. Unitized loads shall be uniform in size andg
quantities to the greatest extent practicable.

5.2.4.1 Llevel A. filters, packed as specified in 5.2.1, shall be unitited on
pallets in conformance with the MIL-STD-147, 1oad type |, with & wooud cap [(storage
aid 5) positioned over each load.

$.2.4 2 level! B. Filters, packed as specified in 5. 2.2, shall be unitized as
spercified in 5.2.4.1 except that weather resistant fiherboard caps (storage aid 4}
<hal) be used in lieu of wood caps.
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5.2.4.3 Level C. Filters, packec¢ as specified in 5.2.3, shall be unitized as
specified in 5.2.4.2 except that the fiberboard caps shall be class domestic.

5.3 Marking. In addition to any special or other identification marking required
by the contract (see 6.2}, each unit, supplementary and exterior container and
unitized load shall be marked in accordance with MIL_-STD-129. The complete military
or contractor's type or part numher, as appliicable (including the FSCM), shall be
marked on al) unit and supplementary packs in accordance with the identification

marking provisions of MIL-$STD.129.

5.4 General.

58,1 Exterior containers. Exterior containers (see 5.2.1, 5.2.2, and 5.2.3)
shall be of a minimum tare and cube consistent with the protection required and shall
contain equal quantities of identical stock numbered jitems to the greatest extent

practicable.

5.4.2 Packaging inspection. The inspection of these packaging requirements shall
be in accordance with 4.5.73,

5.4.3 Army acquisitions.

$.4.3.1 Level A and B ynit and intermediate packs. In addition to that specified
in 5.1.1.4 and 5.1.1.5, unft and intermediate contafners shall either be weather or
water resistant (e.g., variety 2 of PPP-B-566 or PPP-B-676) or overwrapped with the
waterproof harrier materials. Intermediate containers shall not exceed 50 unit
packs. Intermediate containers shall not be required when the total quantity to be
shipped will result in only one intermediate pack per shipping container.

5.4,.3.2 Lleve)l A and B packing. When the gross weight exceeds 200 pounds or the
container tength and width s x 24 inches or more and the weight exceeds 100
pounds, 3 x 4 inch skids (laid flat) shall be applied in accordance with the

requirements of the container specification.

5.4.3.2.1 Unitization. Unitization shall be required when the containers
specified in 5.7.] and 5.2.2 do not require skids; quantities per destination exceed
either a total of 250 pounds (extluding the pallet) or a volume of 20 cubic feet: and
the container size permits use of one of the pallet patterns of MIL-STD-147. A
guantity of containers, packed as specified, except that container -strapping may be
omitted, shall be placed on a paliet, load type | conforming to MIL-STD-147. For
level B, unit containers which meet these requirements may be palletized without
further packing. The pallet shall conform to NN-P-7], type 1Y, group ! or 1! woods.
The load shall be “dbonded” to the paliet by strapping conforming to Q0-S-781, type 1,
finish A, or shrink film conforming to L-P-378, type IV. Stretch wrap in accordance
with MIL-STD-147 is authorized for shipments within the continental United States and

for containerized shipments.

6. NOTES

6.1 1Intended use. Filters described herein are intended to be used in the
reduction of broadband radio frequency interference.

6.1.1 Insertion loss. The test method specified in MI1-STD-220 for measuring
insertion 1oss provides data that is valid if the actua) source and load impedances
are both 50 ohms resistive. Power-line filters are normally used under conditions
where source and load impedances are independent of each other and can vary widely as
a function of frequency. In addition the power source impedance generally varies
from Yine-to-line, Therefore, MIL-STD-220 insertion loss results should not be
2ssumed to be entirely valid in a particular application; in fact, ringing or filter

13tn may occur under certain conditions of mismatch.

.2 Ordering data. Acquisition documents should specify the following:

3. Title, number, and date of this specification,

b. Titde, number, and date nf the applicable specification sheet, and the
complete military part number (see 3.1).
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NONSTANDARD FILTER
ORAWING EVALUATION CHECKLIST
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| (see notes)
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Itakes precedence.
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c. Inspection of industrial packing (see 4.5.3).
d. Levels of preservation and packaging required (see 5.1 and 5.2).
e. Special or other identification marking, 1f required (see 5.3.1).

* 6.2.1 For filter types not covered by this specification. Acquisition documents
should specify the information on Figure &.

6.3 Qualification. With respect to products requiring qualification, awards will
be made only for products which are at the time set for opening of btds, qualified
for inclusion in the applicable qualified products 11st whether or not such products
have actually been so listed by that date. The attention of the contractors i
called to these requirements, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federal Government tested for quali-
fication in order thst they may be eligible to be awarded contracts or orders for the
products covered by this specification. The activity responsible for the qualified
products Yist is the Naval Electronic Systems Command, ELEX 8111, Washington D.C.,
20363, however, information pertaining to qualification of products may be obtained
from the Defense Electronics Supply Center (DESC-E), Dayton, Ohio 45444,

6.4 Solder coating. It is intended that solder coatings on parts used for
terminals withstand extended storage without deterioration of soldering qualities or
appreciable increase in resistance. Pure-tin coatings usually do not store

satisfactority.

6.5 Changes from previous 1ssue. The margins of this specification are marked
with asterisks to indicate where changes (additions, modifications, corrections,
deletions) from the previous issue were made. This was done as a convenience only
and the Government assume< no }iability whatsoever for any inaccuracies in those
notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal notations and
relationship to the last previous issue.

Custodians: Preparing activity:
Army -~ ER Navy - EC

Navy - EC
Air Force - 85 {Project 5915-0285)

Review activities:
Army - AR, MI

Navy - SH
Air Force - 11, 17, 99
DLA - ES

User activities:
Army - AT, AY, ML
Navy - AS, MC,6 0S5, YD
Afr Force - 19

Agent:
DLA - ES
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APPENDIX
PROCENYRE FOR NQUALIFICATION INSPECTION

10. SCOPE

10.1 Scope. This appendix details the procedure for submission of samples, with
related data, for qualification inspection of filters covered by this specification.
The procedure for extending qualification is also outlined herein. This appendix s
8 mandatory part of the specification. The information contained herein is intended

for compliance only.
20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. SUBMISSION

30.1 Sample. A sample consisting of 19 specimens of each filter for which
qualification is sought shall be submitted. Each samplie shall be accompanpied with

the following information:
a. Attenuation curve in accordance with MIL-STD-220.

b. Certification as to the flashpoint of the impregnant or potting compound
based on the Cleveland-cup process [(see 4.6.12).

c. Schematic diagram nf the filter, including nominal values of the components.

30.2 Certification of material. When submitting samples for gqualification, the
manufacturer shall submit certification, in duplicate, that the materials used in the
filters are in accordance with the applicable specification requirements.

30.3 Description of items. The manufacturer shall submit a detailed description
of the tilters being submitted for tests, including the type and qQuantity of
impregnant, material, thickness, and applied finish of case, and details of terminal.

40. EXTENT OF QUALIFICATION

40.1 Extent of qualification. Extent of qualification shall only-be applicable

for filters covered by the same specification sheet. Qualification for one filter

may be the basis for qualification of another filter as indicated below:

a. Voltage rating - Extent of qualification shall be restrictad to filters of
the same voltage rating.

h. Current rating - Qualification of the lowest current rating and highest
current rating for a given specification sheet and circuit diagram will
extend qualification for all intermediate current ratings.

c. Circuit diagram - As indicated in table XV¥.

TABLE XY, Extent of qualification for circuit diagram.

T Qualification of i Will qualify q
: circuit diagram I circuit diagram }
|
j T T
) C { C I
I T ! T, tl, L2 |
| L1l I L1, L2, € |
] Le ! L1, Lz, C !
! Py | °i, L1, L2, ¢ ;
f 2L I 2Ly, 212, Pi !
| | Li, te, 1, ¢ !
i | L, 2Lz, P |
| L7 ! Ly, L2, 1, ¢ |
| ! !

rJ
~
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d. Capacitance - Capacitance range qualification for a given specification
sheet, mounting thread series, and circuit diagram will be restricted to
vatues equal to and Tess than the capacitance value submitted (for example
qualification of a 5000 pF GMY filter will extend qualification to the 1000
pF GMY filter on the same specification sheet, with the same mounting thread
series, and the same circuit diagram),

As a requisite for extension of qualification, the product involved must be
manufactured using the same facilities, processes, and materials as the product
originally submitted for qualification.

7w US. GOVERNMENT PRINTING O5 L ICH:  1984-705-040/A4550
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